Introduction
Extended and accelerated industrial activities of the mankind have resulted in significant improvement of human life and, at same time, caused serious social and environmental problems including the depletion of natural resources, deterioration of the environment, and over population. The demands of the public, governments and businesses for environmental protection and sustainable development have brought about the creation and subsequently rapid expansion of the environmental industry in prevention and remediation of pollution, improvement of ecological systems, and conservation of natural resources. Environmental industry has become one of the major industrial sectors in developed countries and has been experiencing a much faster growth than the GDP of many countries.
Today, the environmental industry has grown into a complex social, technical and economic entity including diversified areas, as shown in Figure 1 . Such a complex industry sector now requires highly qualified technical personnel to work in broad areas of technical disciplines. It is the responsibility of the institutions of higher education to meet the demand for the technical human resources.
Environmental technologies nowadays have branched into multi-disciplines. To help universities meet the growing demand for environmental design engineering talent, and to help universities create and develop new and innovative designs, design concepts and design tools, NSERC has established the program of Chairs in Environmental Design Engineering. According to NSERC [1], environmental design engineering includes the creation and development of:
• innovative tools, approaches, methodologies and standards to improve the environmental aspects of product and process designs;
• state-of-the-art environmentally friendly and efficient designs of products, processes and process technologies;
• creative approaches for using energy, water and natural resources more efficiently, for reducing waste and for preventing pollution. 
Objectives
The objectives of this M.Eng. in environmental studies are:
• To provide a quality M.Eng. degree with concentration in environmental studies to potential graduate students; • To offer a degree that provides students a broad exposure in environmental studies, yet allows them to concentrate in specialized engineering disciplines; • To meet the increasing demands from industry, governments and the public.
This M.Eng. degree program with concentration in environmental studies is available for potential graduate students in Civil Engineering, Chemical Engineering, Electrical and Computer Engineering, Forestry Engineering and Mechanical Engineering in the Faculty of Engineering at University of New Brunswick. The rational for such a program includes strong interests from the student community; increasing demands from industry, governments and the public for highly qualified personnel in environmental engineering; the need to attract students without a substantial increase in faculty resources; and strong support and contributions from Atlantic-based environmental companies.
Overview
The over all structure and features of the M.Eng. in environmental studies program are given in the following:
C The degree program is open to qualified B.Sc.E and B.Sc. degree holders.
C Academic responsibility for each M.Eng. student remains with individual Graduate Academic Unit (GAU).
C A Program Coordinator will coordinate the courses and the degree program.
C Common Courses of 12 credit hours (ch) are mandatory, allowing a broad exposure in environmental studies, and development of independent skills through projects, reports, and presentations.
C Technical Electives of 18 ch, of which at least 14 ch must be from Engineering Faculty, are selected for an emphasis on engineering specializations.
C Project/Report of 6 ch is available as a Technical Elective for certain GAUs but may be mandatory for other GAUs.
C Optional CO-OP program is available for qualified students to have term employment with companies specializing in environmental engineering business.
The overall curriculum is presented in Table 1 . 
Common Courses
The Common Courses of this M.Eng. program represent the minimum common requirements of the degree and are intended to provide a broad exposure to the students in environmental studies. The Common Courses, together with Technical Electives, provide students with training of independent skills through projects, reports and presentations. 
Advanced Topics in Environmental
Design Engineering EE 6693 Advanced Topics in Environmental Design Engineering is a new course specially developed for this M.Eng. in environmental studies program. The objectives of this course are to provide students with broad exposure of topics in environmental design engineering through industrial and academic guest lectures, case studies and practical projects. This new course is intended for graduate students in the M.Eng. in environmental studies program, and also for professional engineers who are interested in this field.
This course covers multi-disciplinary, industrial and broad-based topics in environmental design engineering, and includes the following major topics:
• Pollution and Pollution Control: sources, impacts, control and treatment for water pollution, air pollution, soil pollution, solid waste and chemicals, noise and electromagnetic pollution.
• Advanced Energy Systems: introduction to energy sources, energy demand, fuels and their consumption pattern, need for environment friendly energy conversion technologies, introduction and discussion of advanced energy systems, introduction to combined cycle power generation, basic analysis of combined cycles, combined cycle power generation configurations and advances, biomass utilization, energy efficiency measures.
• Renewable Energy: principles and applications of energy conversion using renewable sources and their environmental, economical and social benefits, renewable energy sources including wind energy, solar energy, biomass, geothermal energy, and wave energy.
• Product Life Cycle Assessment: product life cycle, principles of life cycle assessment, environmental labeling, cleaner production and green products.
• Environmental Impact Assessment and Environmental Management: regulations, methodologies and processes of environmental impact assessment, principles of environmental management, environmental quality management, environmental monitoring technologies.
• Sustainable Development: principles and objectives of sustainable development.
This course has a strong environmental design component. In addition to lectures, design projects form a major part of the course in which students receive practical experience through real-life design practice and case studies. A substantial part of the projects is suggested by companies. Each project is reported and presented at the end of the course. Substantial work is needed to complete the project. The topics are generally covered in the lectures of the course. However, much more additional reading is needed to tackle the problems. Students are free to choose one topic from a list of projects, considering that they have various engineering background in various engineering disciplines. Typical projects are given in the following:
• Options of Energy Supplies for a Remote Community: The small community needs energy supplies for electricity generation, space and hot water heating, transportation (local vehicles), cooking etc. All energy resources (Diesel, gas, heating oil) are now imported from big community centres far away. The shipment is once a year. In order to provide energy supply needs of a Northern remote community economically and environmental friendly, various renewable and non-renewable energy resources are studied. 
• Treatment Options for a Contaminated Site:
Treatments are required for a contaminated site for redevelopment. This project will investigate the various types of treatment options for metal-contaminated soils. These would be soils originating from contaminated sites that cannot be managed on site due to lack of space or levels exceeding the risk-based levels safe for human health. It is interested to know the types of treatments available, types of by-products produced, relative costs of remediation, relative efficiency in metals removal and examples of where this has been done. USEPA, the Canadian Council of Ministers of the Environment (CCME) and Environment Canada websites may be the places to start.
• Life Cycle Greenhouse Gas Emissions of Various Power Generation Options: Mixed fuels (energy resources) are used for electricity generation in New Brunswick. The fuels included nuclear, coal, oil, large hydro, small hydro and wind. Electricity generation industry is the largest greenhouse gas emitter in New Brunswick. This project will examine the greenhouse gas emissions of various power generation fuel options (nuclear, coal, oil, large hydro, small hydro and wind) based on a life cycle approach (i.e. from "cradle" to "grave" of generation facilities). The results of the study will be presented in a similar way as in a report presented by Hydro Quebec (see below for reference).
References of this project are: Hydro Quebec, Greenhouse Gas ( • Permits and Environmental Impact Assessment of a Small Hydro Plant: A small hydro (100 kW) unit is planned at an old abandoned dam across the Kouchibouguac River in New Brunswick. The site was used by NB Power for electricity generation and abandoned many years ago. This project will look into the potential development site and will answer the question: "What permits/assessments are required to develop a small hydro station?". Environmental considerations and regulative considerations will be the major focus.
• Effects of Energy Conversion Efficiency Improvement on Power Output, Pollutant Reductions and on Plant Economy: There is a growing energy demand around the world. It is projected that the energy demand for the world will increase by 35% in 2020 compared to the energy consumption level in 1999. The increase in demand has to be met from various sources. There is a need to develop advanced energy technologies to utilize the fuel sources in a more efficient manner with reduced pollutants and greenhouse gases (Kyoto agreement). Also, there is a scope to improve the efficiency for the existing power plants through various measures, including retrofitting of the old combustion units with advanced ones. The project has two parts:
Part I: The first objective is to investigate the effect of various operating conditions (such as steam cycle conditions, gas turbine operating conditions) on the performance of a combined cycle power plant unit (coal or natural gas fired). The investigations will focus on the detailed investigations on fuel savings obtained, reduction pollutant gases and greenhouse gases. The investigations will contribute to understand the influence of plant operating conditions, which will help to better design these units.
Part II:
The second objective of the project to develop a correlation involving efficiency of the plant with fuel savings, pollutant reductions (NOx, SOx; responsible for acid rain) and greenhouse gases (responsible for global warming). For a specific plant and capacity case, the savings obtained through improved plant efficiency should be calculated.
Technical Electives
Since the majority of students enrolling in the M.Eng. in environmental studies have their own academic backgrounds and interests, Technical Electives allow them to concentrate in specialized engineering disciplines. Each engineering department provides a list of technical electives for the students focusing on the disciplines. 
Conclusion
The M.Eng. in environmental studies program is in full operation at the Faculty of Engineering at the University of New Brunswick. This program has provided a mechanism to provide quality training of technical personnel for environmental industry, to attract professional engineers for continuing education, to enhance the collaborations among different departments in the faculty, and to strengthen the lies between the university and industry.
We are now in process of developing collaborative M.Eng. in environmental studies programs with other universities, to foster cooperation in graduate education and training and to fully utilize the resources available in partner universities.
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